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[S^AHUl 1. SSf/H-SAIIAKSaLlS 



or o 



M020030035766 #^ ^^>- 2003/6/14 

°] <H 71 #°fl , 4|1 5L#^ GaN #HflH#, ^ 4)2 GaN #EflJ=#*l £*H 

■ tipl^ ^T L ^f-i- ^*H? ^14, #7] A^ojo^l^ ^ 0 H1 afll GaN f- 

2flj=^o] aj^c 100A51 #-ff-S]£-3- 3.7)°\) 44 

Aj-71 ^^2:1-^ £3*Hr ^4#^T °l-8-*H ^"71 "J-t^iT^l #3 

i £^ 7]^ 3^*Kr ^lfif, ^"71 ^-T-^-S-S-JfE] #7] A>40l 0^71^01 ^e)^ 
£S Aj-7] a^o] 7 ] # *Hf<jfl EllolX-j £4«}r #31 - ^ y] X\ , #7] #7l 

4l2 GaN #2flS.#ol 7)l7]sH #7] ^^f-o] ^ ##4 c l£^ 3715. £ 

4 4V7] 7l#<5] ^1 g 4|2 44 *H*H? #7)14, #71 -g- 

^€ t^a^l 44 #7} 7}&-$r ^^Vfe ^Tfll- GaN 44-£- 
— *ll^B^ 4R*>4. 

€ 4^- 1 3,3H4# o)-g-«H 44°l<H7l^ A>46lc^7]^- 

# ^4*Rr 3H*1 1H ^ £^ ^^Hl €-411- 

S. 3 • • 

^3-7--^ tWi5.. GaN t#4 0 l£-S, 44°l°l7lt, e1144-§~8"g-^ 
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^^2: ^Sj-^-f-Tfl ^^-^-ol^-HS] ^I2i«j-^{A METHOD OF PRODUCING VERTICAL GaN 
LIGHT EMITTING DIODES} 

^3a-3f^ GaN ^tMo.^ ^l^^* i§ ^ *}7) ^ ^ 

21: ^e)^ 7]^- 22: a}Af& 

24: £^ 25a: pD GaN : 

25b: 25c: GaN #eflB^ 

25: GaN ^#^2:1- 27,29: S^, ^ 



r»r- r~ 
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-8: ^-^-^JS-S^ ^ 4} 3^ IHM^ GaN o_c ^ ^ ^y^o]] 21*1- 



<io> ^til^^S-, ^ rfol^Clight emission diode: LED)^ ^2) 



t^JL, #741- ^§>7| ^*}H^ ^ 7H^ ^5.7} 

<i2> c^li- ^o^ eflol^ofl A}~g-£)i- AlGalnPf-^, 7>a] i^M^ ^^^-(^ 
600-700nmH ^1^4. , *cH ^ 4^-8: ^ 

71 ^*ih^ wiH^ 3. ajc 7,11- 7M^r ^VyH^(SiC)^ 



! # 

^ 1020030035766 ^ <&A- 2003/6/14 

i 

*1 (optical storage)^ f7M^ ^ &4tt ^(^x^ofl H jsfl 4ti j} ^7} 

<is> o)<4 ^ ^aB^-I; ^ ffl^ ^^-1"^ l-ft ^-E^l ^ GaN^r 4€- m^f l^t- 
GaNl^ 3^ 7]^ A]~g- <jr}o] o]: ^4. o] GaN^^4 

<U> ?>}7]vV, A>Sfo] <>| 7] Q<£A£ 7 )%£r 0.3.^ , GaN^j t# 4°1£^ 

^ ^.ol^i f- HH GaN31 ^ -|-*H 

<15> £1^- f^o] GaN ^cfoj^co] ^#i£;£o]c].. GaN W 4°1^(10)^ 440] 
<H 71^(11)4 ~L 44°1°1 7)^-(ll) GaN ^•W^l-(15)# Sf-W. 

<ie> #7] GaN ^-^S#(15)€- #7] A>jrf-o]^ 7]^ ^H](ll) 

GaN #£fl5-#(15a)3f 4-f 1 #(Multi -Quantum Well)^^^ %^^(15b)4 P ^ GaN 
#eflH.#(15c)S. ^7] t^Sl-(15.)^ M0CVD ^-g-^M 

^ $m. o] nfl, n ^ GaN #2flH^(15a)# ^*}7l *H A>s|-ol^7l^:(ll)3fS] 2^7]-^ 
^ 3HM?l7l ^sfl, AlN/GaN^-S ol^o)^ ^3f]a(p)^Al)^ %%*t ^S. 



or- ^7 



; 1020030035766 ■ #^ 2003/6/14 

<i7> 3?^. f ^ofl sfl^sRr p ^ GaN #eflH.#(15c)4 t^#(15b)^ ^HH^SJ- 

4 GaN #^JS.#(15a) ^4 MM 7] 31, P- ^#4 GaN #2flS^(15a) 

^4 p ^ #2flS#(15c) ^ofl 44 £^ 4^ ^]7Hl"7l W 3^(19)4 p 

^ ?mw)^ ^t>4. $.2. ^w^m^s. 45^1 

^r4 &4 3*fl4, #HflS.#(13) ^oflfe ^(17)# ^444 4^1 
(transparent electrode: 16)-§- l^^lk ^£ $14. . 

<is> o}Q 7^o] t ^£flo} GaN ^cf°l -2.^(10)^ ^l-^ 44°H 4^(11)^- a>-§- 
4-71 flflM, 4^(17, 19 H 7^4 ^4 4^5- <r 44 $4. 444, 4 

< a-^l7M 0 fl ^1^(19)^.5.4^ %4#(15b)# p^ ^mi7)£L£. 44^ 44:H 

W Q \ ^D-W 44 ^€ ^ 4^1 &4. 43$ 4^4 44*f-^-5- 

4*1], ^71 t^f 4°U^(io)fe £44 44(V f )4 ^7HH 44:§:-§: 0 l 4*N4, ^ 

^7l ^(electrostatic discharge)a47 r #1444^ ^]7> 4^344. 
<i9> tc^ ( ^eflo] GaN ^cfolo_c (10) oflA^ ) ^7H 44 14^4 B 

31, tiV^ofl Aj-s}-44 7l^(ll)s] ^ 44-£^4 ^4#4 4444 *4S.S, <i 

^7H 44 4444714(11)4 GaN lH)-^t-(15) 7_H1 7143 -g-^4 ^* r ^ ^} 

4 1-44*114 ^ $14. 

<20> 447}, #2fl^1 GaN 4444-2-^.(10)44^, 4^(19)^8: ^444 4«fl4, 3 

4s ^44 4^(19)^ 43ui4 341 *4#(i5b)4 44444 4^3., 

^-^^o] £43-71 4 4^ t«-§:Ol 71444^ $14. 



Hr o 




X 1020030035766 



^ 2003/6/14 



^T^f- 5fe ^4°l-SL^fe iH^l ^if^ ^*tt 

<22> SH*>,. A>4ol^7]^ ^]7lzr>^ ^£ A}4ol^7]^-^ 7 ]%)^ 7^ 7 \ 

. 7)^1^ <£v}% ^ AWlrr °)&% ^-Sl7l#£ ^^^^ 



<23> 



^ 7l#5] 2:A>^- uflofl, A].3}-ol^ 7 1#4 GaN 4^^#^ I^^It^ 

^Jl£ M #ff- -§-^^1 ^, A>s}-ol^^ ^= 7.5 >10-6/K SlUl 

#sH, GaN ^ 5.9 ^O^/K^-M, m s>\ ^Vt-^^t 7>*H , GaN/AlN*]^ 

1^H8*H, 44 0 H?1#4 GaN S^Hfe 44 3. 

^M4. 43], ^ 2:4^^°! H^HC^H lOmni ^Gmm), 4-:4 0 H 7 }^6\} 



3-2-3. ^ #44^ #4-2-3. a^4F-?-, -g^^-g^ ^ Aiz|5fl^, GaN # 



£^ £2b4 ^ol 3-A 



<24> o)&|*). £Xj.^| cj^^ s)#a|<y GaN ^ 4°l-£-H^ #713 a 



71] T^KMTfl ^4. 
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<25> a. ^ 7 |. Sfl^^l ^*1H ^-2-^, ^ ^3£r #3 3 -£,3. 

^ ^ ^fl£.£ ^4 GaN %q ^ 4°l-£-£4 ^|^M8-£ ^4^1 &4. 



<26> ^7) 71^^ ^^f7l ^BflAf, £ 

<27> 44°H4# ^Hl, afll GaN f-?fl£#, ^ *fl2 £^ GaN #efl^# 

4 £43^3 «H4€ tf?2tl ^4rr ^TflSh ^ V 4 44444^ ^Hl 7)U B# 

^ GaN 445: 100A4 ^^^s. ^ ^#4°]-$-E-3} 3.7} 



°11 44 ^4 ^^^1-1- £4*Kr #314, £^ 4 £44 A o v 7l 



'31 ^ofl 7l4r# ^^Rr 444, #7| t^2tS-fB| A cM Af4o)<^7|^ 



4 £445^1 44 44°H4# ^-Jfofl eflol^ 2:44^: £31 - 444, # 

37]S £#4 £4^"4, 44 £#^#2fl2&^4 ^ - ^.7) A>444 7l%o] 

44£ ^4 44^3^ 444 ^#4 ^ofl 5J *|)2 Ti^-I- 44 ^ 4^ 444, 

44 £4£ l^^l^l 44 ^7l 3c.^ 71^-i; 144tt 3tffflS= GaN ^ 

4°liH 4^44. 
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<28> »>#3|SM|fe $7] t^^^i- 1*> '"H $7] 41 S-t^ M 

<29> ^ ^sj a}^ 1 ^ ^I^eHHtt, &7\$ *M^r ^ $|£f- * 

^l-7l7l ^*fl, f7l *fl2 GaN l-aflH^4 A V°H1 £^ 

1-^3. 3 Iff =r $14. ^>^3^, Air, Ni, Ag, Al g 

oo> M- 0 ^}, 7l^3fe, ^e^, 711^-^, 31 GaAsl- i^Vrr -if-^-S 

^ Af-g^ ^o] ti^^H, #7l £^ ^^JlS.^ Au _ Sn> Sn , 

In, Au-Ag, Ag-In, Ag-Ge, Ag-Cu U A Pb-Sn-§: £^ afAS^ A]~g- 

<31> £ I^Hfe, ^-MH^-M ^71 fl«JH, Aj-7] »n 

GaN #2flJ=^# !-£f-°] GaN l^iLS. M*r^, A oM *fl2 f-sfiH 

<32> 5&tb, #7) ^aV## o]-g-*H 7l€^r £31^-, 3 

7l^ *g^H ^rSL Sl^, ^"71 #3 



^'1020030035766 H 4: 2003/6/14 

<33> o)s% ^ol > £ ^r$d\} n^s GaN 4^^^ GaN ^3 ^ v 

€r 7}#3\ ^ S.^ 7)^ S.£$ ^4## °l-g-*H M °1 

&4. 

<34> ^*l ; £ ^tgojj trj-s. GaN ##4°1.2-£ ^^^Hfe, '^^ai-i- 

1 a%4°l-$-— 3.4 3. £-E)*Hr £3H>H 100 A ^11 GaN t^-^ 

^ H^7} Aj-aj-ojo^j^ Aj-olj ^Aj^O.^ eflojx-j oj-g-^ Aj-Sj-oj^ 71^2] £Ej 

^TjloflA^ a Aj-aj-ojo^ y]^ ^71 £^ ^aj-^4 -§-g-Aj7l^ ^11- 

T= &4- 

<35> oj aflofl ^-e.^- GaN #fcf^r Bfl°14 ^ ^ ^4*M 44°H7j#-gr 

£-e^Rr 4^HH 1^^^ M^xr 7j7ji^ ^zjjis. $}t]% ^ &4. 44*1, 

^ 41 GaN #2flH^ 443: 7]7jj^ ^^H^ ^7i€ =r 4^^^7fl^ 

4 2/zmojs}aj ^ji- 7j-^l4, i4 4^34^ 4 i//m°14^ *M|# 7}^ ^ $14. 

<36> oj^j-, ^w-sl .£<£,g- £ Jl4 ^Ml^l 4|^s}7jS tt4. 

<37> -s- 44 *flS€ GaN 4°1 £=(40)21 ^^-^£^14. 



'# 
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<38> #7l GaN 44 4°l££(20)fe GaN e2fl£^(25a), |H§#(25b) ^ GaN # 
eflS-^(25c)^- £44^ ^^t l ^1-(25)^ £444 , 4 E -^1££ 4/1 GaN 
#efl£#(25a)44ofl fg^£ tiVA>^(22)-i- £44 ^ 514. 4?1 44fK22)£ 
34#(24)# o]^H 4^ 714(21)4 ^444- 44 ti]-4#(22)^: ^4 ^^S- 
44fe 444471 314 #£5L4, 44-§r°l fe£ 4^f£S T $1 

4. *W4*M*r. #7l 44#(22)^ Au, Ni, Ag, Al ^ n 4^££ ^44 ^f-££ 
4 El 4 ^ £ #4£ 0^4 - 514. 

<39> £*1, av 7 | 4Ap^(22)444^ #7l £44 44#(24)°1 ^444- 4 4^1 4 

GaN 44^?! 44¥£l-(25)4 44 0 14?14 44 44^14, 444 ^7)^^ 4^1 

^°\) £44 7]4-§- 444^, 44°H7l4-i- ^144^ -^££ -f«fl £24 £Al4 
GaN 44 4°1££(20)4 4°1 ^4^-2:5. ^444. 

* 

<4o> on- ^4471 4*114, 4^m 714(21)^: 44471 ^sfl £44 34#(24H a]- 
-§-44. 4 44=1 £44 ^4#(24)4 ^44# 4fe £4^ #4°H4 

44. °1^4 Au-Sn, Sn, In, Au~Ag, Ag-In, Ag-Ge, Ag-Cu ^ Pb-Sn^- £44 

^ nf-jLJM^i 4^4 4# 444^ 3°1 44*144. °14 4°1, £44 

^4#(24)-§- ^4fe 4^4 4# £fe 44££ ^1^4^l££, fe£ 44£# 

4tt4. 444, 471 44#(22H ^44^4£, £ 4^44tt £44 ^4^(24)^ 
44£4 ^ ^£* 4444 *r 9X$= 3:4£ $14. 
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<4i> a. 4^,3)4 £4^71 4 o_S 4^€- 714(41)4 4-§-4 <t $14. 444, 

4 4^o)14^ 4<24 ?144 44°H 7 144 ^ s.^ 7l4°14 4-^-44. £ 4^ 

6\]X\ A}^ ^ ol^ 7] #±£.^ ^^r, 7\]^W., SiC, Zn0,4 o 14£-H * 

GaAs f-o] ^ 014. 

<42> £o] , £ Eflo]| 4^- C)-o] 0.^(20)^- ^4^4 ?]7|3iil5i 

• ^ $lfe 4tt4. 444, 4?1 44# 7]4(21)£] 444 n ^ GaN l"2fl = #(25c) 

^ 44 U^fe 44 4^(27)4 4^(29)-§r ^4^5.*) 5L24 4£ ^3) 
-72: GaN 44 4°l-2-H4 4444. 

<43> .a 44^^! 44 GaN 44 4°l-2-^(20)^ ^^J£4 °4&l44 4^ 

Sr *H^44. 4-4, 44°147]4 cflAicfl 7l^r(21)# 4-§-4i>-^*l 44#-§l44 

<#3:*fl4ii, 4^-J:f-£ 444°l-2-^£-4 434 ^ f4*M 

£44 44(V f )4 4^44 *r $l°-*i, ^4?1 44Jl43 4444 ^ $14. 

^*<H 4^44 &JL4, 4^4 44°H7l4°l 443n^, 7flf £4 4^5. ^4 
4^r 4^4 <r 514. 44, LED^ 9)5L#4^)4£, #2fl^ ^¥2: 444°1 

i4 4 $14 M.4 4444 <r $14tt 43°l $14. 
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< 45 > o]^ £3a 3fl- %3it}c^ £ rt-r$cq ^z]^ GaN ^4 0 liS ^IS^^l: 

<46> H3a vflxl 513 H? ti}^ 2 !^ H *Haflofl 4s GaN lHh=H£ 

< 47 > i3al- %3^^, 4 oH 71^(121) ^Hl GaN ^^f^S. ^ ^3: 

l-(125)ol $X^. $7} ^%^^(mm nM^Hr GaN GaN # 

52flJ=#(125a), %^#(125b) ^ GaN #sflH.^(125c)-§r £3a°H^ 51^51*1 

^^M- r iinf ^ w_Ufs4# -^71 ^*H^1 #^§r°l Au, Ni, Ag, AI 3~ zz. 

<4 8 > o)o] > ^3b4 ^-o] ; n <§ GaN #2fli= #(125a)7]- *M51 100A^] ^MKO-S. 

<5>5l4 A J-7] ^t 3 -21-(125)# 3.7l(S)S. 1*} £elW-. i 

*iHH al^JElS.^, ^71 *t ^2:1- (125' ^#3^ ^ ^l^i ^-§-*Vfe 3 
7lS ^-a^sl, zl ^^2z#(125') A>oiofl 100A^ ^-7)11- £fe n t§ GaN 

H-t-^ ^^(125"a)ol 71^(121) ^H] ^ ^ 3 S-^ «-el^lir 
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<49> # 7 ] t, n| GaN #Bfli=#(125"a)£r >W 6 H 7l4C£3d5l 121) & £ 

447I ^efl elM^-i- 44°1 o}71#(121) ^3*9 ^4^ 4°H , ^ 714-^ ^-4^ 31 

-t$V7lS. 44- 

< 5 o> 4-§--°-S, H3c4 £°1, £^ ^#^(124)-i: o]-g-*H 714U31M: 14 

^^^(125') ^-^ofl ^4 A 1?14. £ £t1HH ^4#(124)£r 
.£4^ 71^(131)^ 4*3 °)1 ^4 4^1 a ^ ^#^#(125: ^4*1 £44^ 

GaN #2flH#(125'c))4Hl ^4*Rr ^q°-3. tt% ^S. $X , W , £^ 

^2j-#(124)# 714(131)^ M #7-1 5L*}^ 714(131)^ 

^^#(125') 4^1 Hfl^Rr ^0.5. ^£ $14. A>^-£]^ 

^4^ (124) Au-Sn, Sn, In, Au-Ag Ag-In, Ag-Ge, Ag-Cu Pb-SnS 44^- 

+ 

$14. ^W(124)^ ^*Rr ^3 ^ 4 

^ 44/^-4 0 lH.^, tiVA]-^(j£25l 22 A^-g-4^ <go\S. 44# Jl4# 

7ltfl^- ^ $14. . 

<si> 3E4, 4 43m -f-sfl £3b<^14 #£444 t^t(125')-& 44 

<>H 714(121)^1 ^e|4 jfiofljE. o>^^ Aj-Bfl^ ^ 0^4. 444, ?i^^^4 4 

4 £#^;*HH£. ^14 431^ 4^H ^4 ol-g-4^ -Wi ^ SI4. 
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<52> 0)0] , 513d 2f g0\ t A}^0)0] 71^(121)5] £}Jf-0]] eflol^ 2;A>^>^ 1:^^-5} 

Til ^S]^ 4 ^MH^f-(125')i^4 ^-7] 44°H 7l^r(121)# £^1^4. #7] Efl 

<>14 44°H7]^;(121)-|; ^44<*l ^4 n ^ GaN €2flH#Jf£^ Ga4 *i± 
(N 2 )S £344:2, i£S 7}<I<5H Ga# -g~g-4^S4 #4 

(125')JL^ 44°H4#(121)£ -g-oj^Til -g-sH^ 4 s &4. 



<53> £ clTfloflAi Aj-g-s^ 3H4l]£ ^4°l<H7l^:(121)# ^44^ <£*}^ 

(124)1- *r &4. #4 efl^ 1 ^ ^ ^##(124)ol -g-g-s)^, #7] 

£*d^ 71^(131)4 ^-^Sl- (125')^ ^^o] -g-e|l ^ 5d^ §-47]- t^f 

4= &4. 444, ^ <>)1 4 rr , 444471^(121)^- ^4*Rr 3H4 #4 £4 

^ 34fKl24)«fl 5L^}tt ^ 4*144 5L3a^ #444, ^^1-(124)^ 

4344 £444 &aL, nf GaN €4^-^ #s.jjL£( 12 5»a)# 4 100 A4 ^f- 

^115. ^444. 44 £4 44444## ^44 e)M4li# 44471 44 GaN # 
4^% 4^£-g-(125"a)4 ^lfe 34^ 4 100A ^M|£ 444 $tj- ; 



<54> ojsj. ^-o] «v^^( 12 5') A}olo!l n ^ GaN 4-!Hf -g-(125"a)4 ^444 

Zi -^Kt)^r 444 4-f ^HS, 44°H 71^(121)4^1 31 $4 -§-^^r 

n ^^(I25" a m £44^1 £-£44. 444 , 4 ^^#(125* )4 4£°114 
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iH^-ir ^^91 ^"^-8: =L ^^2:1- (125')^ 7J±Q ^^(S)<^1^V ^&*}?\} 5)°L 

<55> s*!, aJ- 7 ] n ^ GaN #^-£(125"a)£ 7l 7fi *) iLS. £^5H *fl7)£)5- 

f-e]^ ##^#(125' )# 71)1 t#4 0 l 
^1^1^ 4^-4°RHself-dicing);M--& =r 5^4. 

<56> C]ei*l -g-^<2] ^ c 3a o^ #7)H)A] ^A]7] 

GaN #2fll^(125"a)4 3H;*H SA}^ ^ a]^ Jg-ofl cqsj) 44. 

£3d^ i^i-i: ^1-71- $ns. £ah> ^^4. c^ 7 ]Ai tj^a^^ ?m rtr 

^2:#(125)<a GaN l-5fl^^(125a)^ Aj-134 71^(131)4 ^^ofl tpfl ^ 

a] 514. 4^, GaN #2flH^(125a)^ #341 D^=Hr ?l^(139)-gr ^iHf ^1 
-§-*H ^^C^^ #34 ^<#H3: ^30.5. ^34, ^^(137)^- 
«))3^iLS4 71^(131) cpfl ^1^6.5. *r &4. 

<58> s*{^<LS., S3f4 £4, £ 3e -^4 7flt ^ cfol^jE.^ 37), ^ 

^-E)^ 1HH^1-(125')4 37)^ ^3SH 4#33 GaN 4^^-5.(130) 
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* 544. Q^SLS- JE*i^7l^;(131)£ 44°l < H7]^;(121)o11 li]^ 7^7} ^ 

9}^M-7l #^'$$1 vJW*l €<8 ^ $3<>1 7}^>4^ ^£ 

^ f-^o] ^-g; 7V^1 7Hl7fl^ 3H^h 

< 60 > w>4 ^■o] j £ GaN t[o]$_z. 4^*>6\} n^g.^, ^H^f- o] 

<61> 
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1] 

44°H7}^: ^Hl, *fll £4^ GaN t^Ef, 4 *fl2 £4^ GaN #zfliE^ 

4 £44^- «114£ ^^1-% ^44tt #31; 

#7l ^^^l^ £4^§ GaN m$\B.%o] ^d\^ 100A4 ^-Tfls. 4^ 

44fe 4^ ^4°l-2-^4 H7l °fl 44 #4 W^l-^r #31; 

oj^H 44 ^^f^ 44°ll 5144 441" 444^ 

44; 

44 ^^^1-5.^-4 44 A>4olol7l^;Ol ^S)££ #7l 444 ? 1 4 44 

i 3l°14 «]^r a44fe 3: Til - 444, 44 3Hf-$ *fl2 £1 4*1 GaN t-5flH#4 ^t! 
44 44 ^n^l^l ^ ^HI-tM^c a7l ^ «-el^-; 

^"71 A]l B&*§ #2fl£#4 4^ ^ #7] 4444 7)^0) *fl7l4 44 44 H4 

4 7144 i^#4 4°fl ^ 7fl 2 44-^ 44 H4*Kr 431; 4 

44 £-em ^-^^#0)1 44 ^4 JE44 7l4-# ^44^ 4311- 5^4^ GaN 

[344 2] 

4i*<Hl 5144, 

44 ^ v ^s## &b14^- 43H4 4^ 44 4l -£4^ t-Bfl^s] 
4 2^444 4tt GaN 44 445U= «1 
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[^f- 3] 

^■71 ^12 GaN f-3fl^# 4H1 #^5. ol^^l aU}^ ^*Rr £ 

^7l 

Au, Ni, Ag, Al ^ n. ^SLS, ^£ ZLf-AS-^-Ei ^1^<>|^ 

z>}^ GaN t^" ^1^^. 

6] 

^■7] ^^2:1-2] #t£o)] ^lfe, 

A o V 7| £^ 7l^ ^ofl Al-yj ^^-i; ^*)-^ <2]-, 

A o V 7] 7l^-S] ^-7] §)-^3lf ^-7] ^-^2:1-^ ln#£ ^ f^l 7] ^=7 # 
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1$^% 7] . 

#7l tHH^l^ 7}^ ^^Kr ^Tr, 

^71 t^Sl-^ ^ofl A o > 7 j £ ^ ^V^o. ig^^ #7^, 

-^-^A?. GaN nl^oj^ xH_t-^. 

7||S%, SiC, ZnO, 4°W£-H- ^ GaAsS. nf-Jl^-E^ 
#^5. ^l^M^ ^-g- 4^1 GaN ^ ^12^. 

91 

Au-Sn, Sn, In, Au-Ag , Ag-In, Ag-Ge, Ag-Cu ^ Pb-SnAS. nflfi^El # 

10] 

#7l ^1 GaN #eflH#£ GaN ^f^H, 
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tt GaN ^ 4°]^ ^l^ y o v ^. 
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